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m$s b x mm $ * & ra % m& ic £ ^ t , 

x ^ ;^^/^ 0 X<Z)^t)^f^(7)*@/^°X^CfeV^TI^Ii§Jii^$:DLL(Delay Locked Loop) 
««TtC J: y fTJfe "5 DLLHI8&, 

DLLHIS& lift A *fr*><D $:H;*Lt (Z>3j»i£tfc8F-£?a <D 



(D <i y n ;v x ^ ic * :5 v * x f£j£ ir z> , 

[if 3 ] tafBDLLiaj^^, 
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#2000 — 2461 2 2 
[0 0 0 1 ] 

mmm<o &m ic & v * x - m mmmu k m?h b t=. &mm^ k m l t © mmm 

■^W^Igrlffl-rtlSrjSiSJJfcVxJc^tCDlKDelay Locked Loop)Hff»*r & H*B5I»IB 
[0 0 0 2] 

h^A|ftiSic;£5£5:JBV'*;feCDMA(Coae Division Multiple Access) l£g&ii 

m^x l x mmmm & «irr s . 

feWjatft^fe^-^/o K«#tcMift«3giji(RF-»iF3gsi)'rs. £$&tft$2 

^^-■JffemA-r*. HC^*?ft#2K:^V^T, 2alig«*ir'J7»4», 2 
bft^f^r^'J70fiffi$:7c/2i/7htS»>7b^ 2 c, 2 d liiS^T* 
& y ^ - X A y KM-Sf ic * U 7 & §1131 L T I J&3M!f-S§- J 5.£J t Q # £ ffi 
TJ-TS n-/\°X7^;i/^ (LPF) 3 a, 3 bJiffi*#-^©W««:«JIS 

[0 0 0 3] 

^-^•^ 5ttv;^A°^©^SS:^^fett:^fcM^- (dsm#) tfAJj-tzt: 
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DLL(Delayed Locked Loop) M&6b\t&iS1g^ifi&M^&&*<Dl^V($LliB1fi&ib 
[0 0 0 4] 

tl-^tim^xn^/ HR^tffi^i&bT, t, Qts:m*-r^o 

fclfcW6ett*- (It, Qt)£M^T3fo£ 



[0 0 0 5] 
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1 3ttDLLH»(0«*3cBI*C»y, 6att5£ffi«3- K38£», 6b»DLL|gS&T?& 
So ^ffiifcn- K»£»6aK:£^T, 6a-lttM*J!IT»S3aEJfiffl[«F#?ff(« 1 <Z>PN 
^W)A 1 S:»^i-<5PN»^»T?, N^-y^-e««S*l. 1 £/>/K;i/JTOT( = NXT 

mM%£ (vco) T\ DLLimj&m^ctt^T^n^Mi&ffc £«T 

^tSfe(iDt&5„ DLL[l|j&6Mc£VNT, 6b-l& 1 ^ y 7mMfrf& 1 ©PN^^JAj^ 
&jMbT«2©PN^A 2 &ffl#^53iJE|IlHK 6b-2ttPN*fc£«fJ: »J ft^S 

i ?mm Ajtstf-fjflB&f?^!: §nm b r ^ffifc -r * -r s ^ucn ( 

IMSK 6b-3& 1 ^y^"»^L/fc^2 ©PN^JffA 2 il tt^V^4$ 

\zmm.\,x mm* & mmjm guims) , 6b-4tt^^^6b-2© £ 

eb-som^^^-^^M^bfe^cD^in^-rs inlMBK 6b-5 tms& ( n - x 

[0 0 0 6] 

a 1 3 ©DLLHftTftt, ^ttlfc^F^JAj&jlffiLTl^y ^^©Hft 

iS!jfciwaas:aibfc*«, DLLmg&$:0i 4ic^-r«ke)tc«^-rs3h%-e^s 0 

te^-^B' &£#U 3gffitt#-5^A£ffi^T£#'7 s -**JB, B' iCjg&ffc 
S: Jfi-T <fc e> JC b T DLL®i& 5: «j$ "T £ 3 £ % T» £ S „ 
[0 0 0 7] 

SI 3 1C&V>T. ^t£f(^6b-2^tt?a-AX7>f ;i/*6b-5»£ 1 ©PNSMQAj 

fcSte^-^B « 1 ©PN^rjA^^fg^-* 



aj§E# 2000-3 107976 



#2000-246122 



m mmm v & ^ 2 © PNm#i a 2 1. &m - # m b © *s gg & -r s hib & fit > 
^-rffissfiiR ( t ) & u i^-v •?ffiM&>±-ttiz> t mmm r ( * ) t±i/ 

nic & s . in^6b-4tt^iS:^6b-2CD fB^j £5£jftifc2§6b-3<z> m*©^# & £3£ 

£ £ # # £ n - j \° ^ -y 4 ;v # 6 b-5 £ rfr b T ffi # f £ . 

[0 0 0 8] 

ny*MMt$:/h2 < LtfiS^o i^lcMU X. pn^#J mmm 

M#0 &z>iZfflffl-?Z>. J£jLfc<fc*K h^AS£ISc^^©DLLlHl8&6b« 

^LT/1X©ii^S:^e»o 3&^3, t=-T c /2©#>T ^ pearly timing, t=+T c 
/2<£> # -i ^ > late timing^ V^ 5 o 
[0 0 0 9] 

feU, 01 2 ^#Kte|^--?3 : -i§- : S:tf LT^S, DLL[IIi&6Mc33V>T, JIM 

08&6b-i i ,6b-iq« i ^ v -jmfflfr. I* -v * cfc r^Q^ -v * # #J 

Bj, BQ^jg^LTM^M^-^^iBj 7 , Bq' *mijirz> a 

S§)6b-2i,6b-2qtt5£fi£lfc:3- Kf§£#6aJ; y ffi;fr-r 5 I ^-v*;K Q^V*)V0) 
39**t««F^JAj, AQii^M^-^^JBp B Q l:f >y^t:Slbt^ttS 
o ^&ifc^(ifim^)6b-3i,6b-3qteI^*;K Q^-v^;i/<z>^fi£fi:^^JAp 
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B Q ' 



[0 0 10] 

;#HEffigP6b-6fcj:#^ 



/HBHfflt#U &m&mjJ*:&ffcl>TmM-~$-Z>Z.£.lZ£ Nearly timing&C;£#S 

f§r £tCfc y late ti«ingCJ3tt&^Jfclfcte^©*#ft&#l^**. 

i0^^6b-4 ttearly timingfclfctf &^j£tfc#-l§-<Z>m;*Ht£ late timinglCfctt 



m&*mm-*2> 0 fc;J3, 3&i£MS6b-2&early tiaing*e&&ftt U 395SI;«»6b-3 
it late tiaing7&&tfc'r&. 

[0 0 11] 



[*8i8#fl?& L/ j: e> 1. 1 z> mm 



ilSV'veDA'XTtf^Fgsil&y . early timing, late timing© o ^ffiCD/N 0 *. lCi£V\ 



early timing(=-T c /2), late timing(=+T c /2)tCfeW*33*ffi«ii#ttH 1 8 



(b) , (c) iZj?;-? J: -5 KU& »J , S;ft - ^tt(d) IC^T J: 5 tCt=0T?0i: fcS 



early timing, late tiainglcfctf 555£l£lfcte#©f£#0*:£:<& <fc O JCDLLHaffifT 
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niz&ft*i*v7&te<Dmmr*mW7&?fr-*2>z. £#t*££„ 019(a) 

IC^f <fc 3 IZ # ^ y ^*0(Z)/\ o ^PTl^ffi(Di£^A o XPT2(D^F#$:^^^ early 
timing(=-T c /2), late timing(=+T c /2) \Z 3SV Zmj&fflimmZm 1 9 (b) , (c) IC 

^S, ZKDfctf), early timing, late timingic J3#£^i£ffcM#(Z>^;tfO£: 

J: -5 IZVLLMffl-t Z> #3fc<Z># -f $ > ^*<k y td-mfc* -f 5 > ^T^MJi:f?# 
JBSrft^-rs J:"5-JCiW#U SWM^rs. 

[0 0 12] 

m e> tit=.m^ izmr5^x &mm&mwin^m ©&*i * mm* & = ^#^^it^ap 

ii> fi/u^e>f @/UA©f^i:, (i) (2) f© 

[0 0 13] 

[^^©HJg^^m] 
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[»2] 

+» N-l 



v iW = Z^Sp* + ^«(/-(*+nA0r) (i) 



tim-?* fiU a n li^f r -^(l or -1), p n &«tfc^(l or -1), g(tm3t 

b-*JWD4 >^)V*m& (02#I) , Ttt^-y^" 

-#*T?**J, ^©^©ffiffc^^llttPQ, p p p 2 , . . P^T'^S. 
[0014] 



[«3] 



V2(0= il AV(/+ ^ (2) 



1 +" 



(3) 



v 2 (t)=a 0 g(t)+I(t) (4) 

n=0, k=fi 
[»5] 

^«oiip/iip*«(^-(*-/)n 

*77*&&<o = "^X«w =^/) (5) 

£&£ 0 *i3l2S©T#f# I (t)te(3)5£&C£^T 
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[«6] 



n=0, k=fi 



[»7] 



N-l N-l 
»*0 /«0 *«0 



| JV-1 I NH N-l 

iV *™n TV , 



/=0 *=0 



[0 0 15] 



P I =<|I(t)| 2 >=(l/N)Z k¥:0 l g (t-kT) | 2 (7) 

* 

^ ^ t±, if *i£tt«*&i3 <fc tfffiffiErtE"*- * rt* & ja*"T: 

y 

[»8] 



v(/)=2«i(obg('-«i)+/ / ) 



(8) 



fe"r-#(l or -1), a ili7t^i(Z)^-Y^;i/(^g&)CDffi(^^*;i/|i^^t), Tj 
(7)^ < fcy^fi£^lC s fcyffiiSrJt^(Z)l«*^^^ 0 fib, 

icj; y^e>&v^f So 

[0 0 1 6] 
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v (t) = a 0 (a 0 g(t-T 0 ) +I 0 ) + 2 i _ fc0 a jCttQgCt-r jj+lj) (8)' 
[»9] 



v(r 0 ) = ab(abg(0)+/ 0 )+2ai(flog(r 0 - r,)+/,) (9) 

^#J$#g ( T o~ T i)*^^^ v ^» DLLEH&tf>#-£-early timing^ late 
timingtf)lt|^|g£T c £^5£i#B<Z)/\°X (AX i ) j^e><Z>^^&, early 
timing, late timingT ^*l-?*lg( t q -t j-T c /2), g( x Q - % j+T c /2) £ & *J 0 

[0 0 17] 

luEI(irfS/>jK;i/)tcfe^s^>f ^>^$:Mv\-5 0 >f > A;i/X/S^g(t) tt^-ft^ 

T V % 5 A° X © » ©fg-if T?DLL|S*& 5: l&f^ $ i±iE^ £ A X 5: «Tfg £ i* £ . 
[0 0 18] 

2 1 teH^bfcV^-^ (T-^h7>f;i/^) jfrbSasStlfc*^ 
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^^iai, A°*#-f i= >^t q , tj, 02ic^-r^#^b-^;i/©-^> 

^>XfStg (OfcMV^^F^i&^Sj^Qa ia 0 g(T 0 -T ^fcJtJtLTDLmii&l 

£ A°X <D&<DiS^X*VLLfflffl IE?£fc A°*Si^#T*^ £ „ 

[0 0 19] 

(b) mmm 

(a)Il £ j&« 

^l llcA#i-&„ -T^i)*>, ^##I6^SP1 2 a, -ffi/l^^e^BAX^© 
Wf£#£, (l) flfiA';*0>^*;i/*t5M. (2) fi&A^i:*gA°^ra©il®^ra 

(3) i£M#£#<z>>f >A°;i/xisg:ic*-^Tj££i--5., dllihis&i 

t5„ * V * ;i/*fl5£3iS 1 3 tt. g#5 s -*&T c /231J£Lfc'5 2 --**!IB* &J§V*T 

®^###^sp ic a^j -r s o 

[0 0 2 0] 

DLUS&l lfcV^, MMEII&l la, 11 b lt^mf~ ##J B &MB^T C /2(T C 
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(early timing) T'^fg^- # &3£&ftU « 2 <05S»fifc«fcfflS 1 1 d 
#^J©^-r ^ >^*<fc U (T c /2)&*S#«*l£:#^ ^ >^*(late timing) T'^fS^- 
# £ d £ Kl & £ o 

[0 0 2 1 ] 

f § 1 1 elieraly timin*©^f£iJM3#:fr bT L W>f&ftIS$:W.n~? & Z. t 

K£Vl&rtZ>frb<D=f X> "F#l&5£gPl 1 folate timing©^ * 

®^(>f$>y(;U^>f^>^)l:r 0 i:tSi:, j£j£iScgP l l c ( x 0 -T c /2) <D 

#-f^>^(eraly timing) T?a»fi£ffcU fffit^l 1 d ( x 0 +T c /2) © # >f ^ > 
^(late timing)^i£i£$:-r£o fEoT, #L^© A* # >f ^ t jfc^tlti 

, flfi;U ^ >f $ > ^^f£tS 1 1 c©eraly timing^ ^©jM^BJHH: 

late timing^ r T 0 -T c /2)i:^U. 5g^B£im#JI&-5o -© 

fcib, 'ftfi/^ a ^il*gAx^cD51@^F^^C^6t#•t■5^M#IS,IS , «M&o£ 

[0 0 2 2] 

1 gtteraly timingO^^m^^ej^fg-^IS^^L/^M-^ 
0>«2jS:SEffiU 1 lh&late timing©5£J£i$:fg-i§-fr P>^M#IS 

' £I&£L £##©«;*; fc^ffiU SlltfilS 1 1 i te«:fc^&iflllU IE:fl«5£gP 
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[0 0 2 3] 

i^BT'fey, i£j£fc3Pl 3 a, 13 bte^*l^*l^#^-#^B$:T c /23gML 

^■Y^^©^m^#3?UT^fi£^-r^„ ^ ^ i3c, i3d ii-eti^tiA^r 

Q^*;i/^#Ip,Qp£^>*;i/^£ffi#aigpi 3 elcA^-T^o ^*;W£ 
jS-fS^ffigPl 3 et±/t>f ny hisytfJlsft I 3^*;k Q^-v#;w&#ip,Qp 

i$Ajj*?z>%K. r £> h©6fcitf> A n <y hi/>3jf;i/© Q^-v*;i/ 
^ikp, Qkp££^T^*;vf£j£te© i^-y*;k Q ^ ^ * £ # ffi 

[0 0 2 4] 

^^fg-f HS£gB 1 2&, fa/N°XPTi(i=l,2,..)^e>^B7\°XPT0^\(7)^#^^IS 
,IS' $:5g^i-€>o ^iAXPTi^e>*BAXPTO^\(^)^^^^«, (9)5££#fig-T 
5tot i a 0 g(T 0" T i )t,feSo fc£U aQ^^fgv 1 -^ (1 or -1) % a j&AXPT 

i©^ j r*;W£5£'fii(=iti+jQti), T 0 lifg;UPTO©;U^>f ^ Tj(i=l, 

i 2 ate, ^M^-r>^ o ;^xj^^'fit(02#m) ©*f/& 
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JimfeM* |(i=l,2,..), a^^^^^^tj. >f >/\VbX/&^tg(t)£#^T. 
early timinglCfcttS^gNg-iflS, late timinglc£tt&^F#fg-i§IS' £f£5£L 

[0 0 2 5] 

^MB-Jfiskm^ 

IS=Sja j a 0 g(r 0 -T j+D/2) 'i=l,2,... (10) 
IS' =2 | a j a Qg( t q- t j-D/2) i=l,2,... (10)' 

[0 0 2 6] 

(b) !g2|ygM 

, *@A^ic*f itTtt l y, E3(D^iHfi6Mi: 

I*? — KL it m — £ # L T V ^ £ o 

^^©#*3£#1 2 bJCfcV^T, fll <DA >A;i/^iS^mSJ2 linearly 
timing (Tj-Tq+T^) tCfc#-5>f > A°;i/^JC5^lt g (T^Tq+^/2) IT ffi* 
U ^2CD>f >A°;VX/S^F^aiaJ2 2&late timing (T^Tq-T^) tC £ W > 

[0 0 2 7] 

^1 <D^^aS2 3 tt>f >7\°;V^J^^^ig (T^TQ+T^JCA^PTKD^-V^^Ji 
IS= ai g(T r T 0 +T c /2) 

£^8M&*3P1 l e icAiJ-TSo X. ^2©iISi2 4 yrtjv^fo&m g 

(T r T 0 -T c /2) {C A'^PTl©^ -V *)VmMU a ^fkM L T^gsfg^IS' 
IS' = a x g (T r T 0 -T c /2) 
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£^#&*gBl 1 f tCA^J-TSo =FW?V&3kMl 1 e pearly timinng©J»g£# 
1 1 folate timinngCDmrnrnm-^^^^^lS' St^Hl^S d £ lC<fc >J 

[0 0 2 8] 

e r ^^SrAji: L(^-^^;i/m^'fiia 1 = A 1 exp(j0 1 ). /tXPT0©^J£t5:© 

^ >y$:T 0 i: LT^£„ AXPTl^aA^PTOJC*frS^F^^^>f ^ >^T Q 

icfctts^r HJ:y 

X, early timing (T 0 -T c /2). late timing (T Q +T c /2) \Z £ £ 
#IS,IS' ft* 

IS =A 1 exp(j0 1 )g(T 1 -T () +T c /2) 
IS' =A 1 exp(je l )g(T 1 -T 0 -T c /2) 

[0 0 2 9] 

(c) >f >7\°;vxj&^£3BMJ<z>*i/£ 

»i£«ria^(T 1 -T 0 ±T c /2) iCfS C£>f >^^/^jS«FH g (T r T 0 ±T c /2) £§E 

1 5 2000-31 07976 
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mW SllClE'R-rSo X. >T >A;bX^©t: 0 -^'fiiI peak$:fBliBlS3 2 iCfB 
m-t&o fit, -f WOl^/S^WffiSP 3 3 J3\ »J£l^raM(T 1 -T 0 ±T c /2)JC|S 
b£n£;£#K tf — ? -fB I peak £ n If y his? h bT>f>AVV^Mi 

g (T 1 -T 0 ±Tc/2)S:?iBUTai*-rs,. e> ic-ttu*. ^^ysgifciuas-r 

[0 0 3 0] 

(d) mznmm 

01 oii^sHJgMCDlHf^itSlililS&^^H-efey. EI 6 2 HifcM £ 1^— 

gPrSMCfcm— b t^5„ m 2 HJfcM £M& 

(1) A°X^P5^^g|S2 5 ^@A^PTO©early timing&tflate timing 

(2) >^>f y^^BSM-^SC01,SC02{Cj:y>r>/^-7f-5X>f ^/^2 6, 2 75:1? 
[0 0 3 1] 

A^^Pgl£m^S2 ®#B>r?;*PT0© early timing £r?XPTl 

5 ®#BAXPTO(Dlate timing £A;*PTl(E>/\°;* # -f ^ > ^'©^^(^-Tq- 
T c /2)^^^^Tsi; y/.hSVMI£, /W 1/ ^ ;i/ © X >f y ^BIBBte#SC023:ffi2j b 

»#-^SC02S:m*i-S«. 

X-T 2 6 ®X^T y ^H8gf!M#SC01;tf/W b/<;i/©B# (T r T 0 +T c /2^Ts 



1 6 
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m^SCOltfU- UKjWDm (T 1 -T Q +T c /2>Ts), HiVMC^##§ 2 3 \Z 0 £ A 

x-r^y^2 7ii, ®x>r y*-i»BH5#sco2#A>f isK^om (t^-t 

Q -T c /2^Ts) % KDT-f >A;i/XfS#>fiig(T 1 -T () -T c /2)S:^mfi2 4 ICAlfrU 
®^>r ^^gggS##SC02^n-b^;i/©^F (T 1 -T 0 -T c /2>Ts). g^Tifllt^2 

4 {CO £A;*J-r&o 
[0 0 3 2] 

&*U£ (^-Tq+T^^Ts), ^^2 3 fcm£fB#IS= a ± g (Tj-Tq+T^) SrDLLH 
& lllCA^Jb, DLLHIS& 1 1 l$Z.<D=F&J&-frIS$:V&£LTVLLfflffl-tZ> 0 Lfr 

(T r T 0 -T c /2^Ts), 2 4 &^#fg#IS' = a j g (T 1 -T () -T c /2) &DLLHI8& 1 

ltCA:frU DLLmg&l 1 &Z<D=F&f&frIS' bTDLUgUW-r 
AX|^M®BfFim^#*£<, *>f y^l&BHt-*SC02#n- (T r T 

0 -T c /2>Ts) % mw^2Ait^m^is' =0i:-r§ o DLLm^ 1 1 

[0 0 3 3] 
(e) 

V^AX^j^-eii, #MM?£<£>$tfBteM&£. f iTf, early, latetf>M# 

1 1 tt^^-5^4||S6M©I^SgitS|5llI!i&©#^®T*^>»J, E6©^2HJfeM 
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1 1 mtt, ^fifc^SP lie, 1 1 f "T?^SMg-&#fifc*3;rifc early 
timing, late timingfiD5S»JKffc##©|IS:«3RSllt bT ffi^fT So firfBEegB 

l l ntt^-v* l 3;fr&ffi#^5^**/i/f£)Mit,Qt3:Mv>Tt6a 

[0 0 3 4] 



* Si 



HJi^i]$&DLL(Delay Locked Loop) fgtJfiUC J; »J f?& e>DLLEIj&, 
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